Introduction
Peanut (Arachis hypogaea L.) is an important major legume and oil seed and food crop with high level of proteins. Sclerotium rolfsii Sacc. is an important soil-borne pathogen and causes stem rot in peanut that limits the yield production. The yield loss due to this disease is about 25%, but sometimes it reaches 80 -90%. The pathogen produces sclerotia which overwinter in soil and on plant debris and can survive in a long period causing disease in the cropping period. Thus, the control of the disease is very difficult. Infected plants with several leaves stage have shown yellowing and wilting of leaves and branches. Mycelial a great promise. Studies on Sclerotium rolfsii including cultural and physiological studies of the pathogen, evaluation of fungicides and bioagents have been carried out.
Materials and Methods
The present investigation on studies and management of groundnut collar rot disease was carried out in the laboratory and green house conditions during 2015 -16 in the Department of Plant Pathology, University of Agricultural Sciences, Gandhi Krishi Vignana Kendra, Bangalore.
Both systemic and non systemic fungicides with three different concentrations i.e., 250, 500 and 1000 ppm were evaluated against ground nut collar rot pathogen, Sclerotium rolfsii under laboratory conditions by poisoned food technique. The fungicide suspension was made by adding required quantity of fungicides to the melted PDA medium to obtain the desired concentration on the basis of active ingredient present in the chemical. 15ml of poisoned medium was poured in each sterilized petri plates and suitable checks were maintained without the addition of fungicides. Five mm of ten days old fungal disc was placed on the center of the poisoned medium and the plates were incubated at 27±1C for seven days. Three replications were maintained for each treatment. The diameter of the colony was measured in two directions and the average was recorded. Per cent inhibition of the fungus was calculated by using the formula suggested by Vincent (1947) .
The fungal and bacterial cultures collected from different institutes were maintained on potato dextrose agar medium and nutrient agar medium respectively, and were evaluated for their antagonistic effect in vitro against Sclerotium rolfsii by dual culture technique. The five mm disc of fungal bio-agents was placed on one side of the PDA medium and on the opposite side five mm of test fungus, Sclerotium rolfsii was placed and all the plates were incubated for one week. The observations of interaction zone or inhibition zone were taken. The nature of antagonism was worked out based on weak, medium and strong parasitism of the antagonist against ground nut collar rot pathogen; plates were incubated for one week. The inhibition zone was measured and the mode of antagonism was recorded. Three replications were maintained. After the one week of incubation, the growth of the Sclerotium rolfsii colony was measured and the percent inhibition of the fungal colony over control was calculated.
The bioagents which were effective in vitro viz., were selected for the green house evaluation. The pot experiments were conducted in the green house at GKVK to know the efficacy of bioagents for the management of ground nut collar rot. Three isolates of Trichoderma viride (Tv -16,Tv -22, Tv -GKVK1) and three isolates of Trichoderma harzianum (Th-41, Th-55, Th -58) were mass multiplied on sorghum grains, well grown Trichoderma along with the sorghum grains, was mixed well, air dried for 1 day and used. The bio agents were applied to the sick soil at the rate of 50 g/pot and mixed thoroughly; the treated soil was immediately watered. The untreated pots were kept for comparison without bio-agent application. Each treatment was replicated three times. The initial and final Sclerotium rolfsii population was worked out as mentioned earlier by serial dilution plate technique using peptone PDA medium. During the experimental period plant height, root length, plant fresh weight, plant dry matter weight and wilt incidence were also recorded. The observations on seed germination and per cent wilt incidence in each treatment were recorded during the experiment. After 10 days of sowing, germination of seeds were counted and converted into percent seed germination in each treatment. The wilt incidence was recorded in each treatment by counting total number of plants in each treatment and number of plants wilted and data converted into per cent wilt incidence. The initial and final Sclerotium population was estimated by the serial dilution plate technique by using PDA medium.
The cultural characters of S. rolfsii were studied on six different solid media. The pathogen was inoculated to petri plates containing different solid media and replicated thrice and incubated at room temperature. The radial colony of the fungus was measured from the second day after incubation up to the seventh day with an interval of 24 hrs. Among the six different liquid media viz., Potato Dextrose Broth, Glucose peptone broth, Glucose nitrate broth, Asthana and hawker broth, Sabourauds broth and Czapeks's broth were tested for the growth of S. rolfsii and dry mycelium weight was recorded after seven days of inoculation. The effect of pH on growth of S. rolfsii at different pH range from 4 to 10 was tested by inoculating S. rolfsii in potato dextrose broth medium. The dry mycelium weight was recorded.
Results and Discussion
Typical symptom of this disease is wilting of the foliage and quickly followed by the rapid collapse of the whole plant. Typically, brown, water soaked, and sometimes sunken cankers encircle or girdle the stem or root collar are one to two inches above or below the soil line. The superficial white, fan like mat of fungal mycelia is usually seen on or just below the soil surface, on fallen leaves and others plant debris, and on the lower stem or root collar of the target plant. The clusters of round sclerotia, about the size of a mustard seed, appeared on the mat of fungal mycelia on the soil surface and on the infested plant debris. The seed like sclerotia, which are first white, quickly turn dark brown. The white mycelium emerged from the infected bits was colourless and separate. After one week the mycelium was converted into clusters of round sclerotia.
Isolated fungus was grown on sorghum grains and inoculated to the soil and sown on groundnut seeds and proved pathogenicity and the pathogen re-isolated and preserved for further investigation. was maximum in Potato Dextrose Broth (105.67mg), followed by the Glucose nitrate broth (96.00mg), where as the minimum growth of the pathogen was observed in Sabouraud's broth medium (69.00mg). Similarly, Sulladmath et al. (1977) reported that out of six media used potato dextrose agar and oat meal agar supported very good growth, while the growth was least in Czapek's agar. The number of sclerotia on nutrient media was recorded and found that small and global sclerotia were produced on the surface of the medium and they were white at the first time but become dark brown later and their size were almost uniform ( Table -1 ). Punja and Damianis (1996) also observed highest numbers of sclerotia formation on PDA medium, Czapek's solutions were found to inhibit the production of sclerotia. The number and size of sclerotia are influenced by the source of carbon or nitrogen in the medium and by pH; in general, media that support extensive growth yield the highest number of sclerotia.
Out of six media used potato dextrose agar and oat meal agar supported very good growth, while the growth was least in Czapek's agar (Sulladmath et al., 1977) . The experiment was conducted to study the effect of pH on growth of S. rolfsii at different pH.
The maximum mycelium growth of S. rolfsii was observed at pH of 4.0 (61.50mg), followed by pH of 4.5 (59.50mg) and in pH 7(44.00mg). The least dry weight of the fungus (11.00mg) was observed in pH 10.
The fungus grows well at the pH 4. Every organism has minimum, maximum and optimum pH for growth.
In general fungal pathogen prefer acidic to neutral pH for the development and growth. In the present study maximum growth of the fungus was observed at pH 7.0 followed by pH 6.0 and 8.0. Palaiah (2002) observed the maximum growth of S. rolfsii infecting groundnut at the pH 6.0 and no significant difference in the growth of mycelia at pH 7.0 and 8.0. Similar results were noticed by Hari et al. (1988) . The maximum dry mycelial growth of S.rolfsii was observed in pH 7.6 the optimum growth of S. rolfsii ranged from 4.0 to 7.0.
The fungicides Captan, Ridomil, Sectin, Nativo, Propiconazole, Taquat, Mancozeb, Carbendazim, Kavach and Blitox were tested against S. rolfsii at 250, 500, and 1000 ppm concentrations on PDA medium by poisoned food technique. The observation on the radial growth of Sclerotium rolfsii was measured. The data were converted into per cent inhibition of the fungal growth over control. The fungicides, Ridomil (100.00%), Sectin (100.00%) and Nativo (100.00%), Taqat (100.00%), Mancozeb (100.00%) were completely inhibited growth of S.rolfsii at 250, 500 and 1000ppm concentrations. The fungicide, Carbendazim (73.19%), Blitox (72.85%), Kavach (70.30%) and Captan (47. 66%), Ridomil (%) were showed less effective against this fungus at 250 whereas in 500ppm, the fungicides, Kavach (3.99), Carbendazim (2.54), Captan (5.45 and Blitox (39.27) were showed less inhibition of the fungus. At 1000ppm concentrations per cent inhibition was 4.95, 2.65, 17.77 and 14.50 in the fungicides Kavach, Bavistin, Captan and Blitox when compared to control. Among the fungicides tested in vitro condition, the maximum inhibition of the fungus was observed in the fungicides ridomil, sectin, native, taqat, mancozeb and propiconazole and were found to be effective at all concentrations tested (Table -2 Sulladmath et al. (1977) reported that the six isolates of 
Pooja and Somasekhara, IJALS, Volume (10) Issue (4) November -2017. RESEARCH ARTICLE S. rolfsii differed greatly in their sensitivity to Captan. Waterfield and Sisler (1985) observed that propiconazole was found highly effective in inhibiting of S. rolfsii. exhibited good parasitism under laboratory conditions. Therefore they were evaluated against S. rolfsii under glass house conditions. The per cent seed germination was observed in the range of 85.33 to 92.00%. The S.rolfsii population was drastically reduced from 80.67 to 6.60 cfu/ g of soil and 0.00% wilt incidence and observed in Tv, GKVK-2 treated soil followed by Tv -19 (3.83%), whereas wilt incidence in soil treated with Tv-16 (5.50%) and Tv-NBAII (5.83%) were on par with each other when compared to control (62.67%) and results are given in (Wells et al., 1972) . The Trichoderma spp. were isolated from rhizosphere soil of groundnut were inhibited the growth of S. rolfsii in dual Deepthi (2013) . Trichoderma spp. are unique bioagents which suppress the pathogen but with varying degree. Upadhyay and Mukhopadhyay (1983) reported that Trichoderma frequently coiled around the aerial hyphae of S. rolfsii. Sometimes produces haustoria like structures, which enter the mycelium and disorganize the protoplast contents. These antagonistic organisms act on the pathogen by different mechanisms viz., competition, lysis, antibiosis, siderophores production and hyperparasitism (Vidya sekaran, 1999 Rekha et al. (2012) tested 44 isolates of Trichoderma spp. and found 10 isolates were found to be effective in reducing both mycelial growth and formation of sclerotial bodies of S.rolfsii, the effectiveness of these isolates is due to production of volatile metabolites. The soil application of Tv-GKVK, Tv-19, Tv-16 and Tv-NBAIR and soil drenching with Propicon azole would be useful for the management of groundnut collar rot disease.
Inhibition of S. rolfsii was highest with

Conclusion
The growth of pathogen and production of sclerotial bodies of the S. rolfsii was maximum in potato dextrose agar, followed by oat meal agar. The dry mycelia weight was maximum at pH 4 and least at pH 10. The fungicides, Ridomil gold, Sectin and Nativo, Taqat, Mancozeb were completely inhibited the growth of S. rolfsii at 250 ppm. The Trichoderma viride NBAIR, Trichoderma harzianum (Th19) completely inhibited the growth of the pathogen and development of sclerotial bodies under in vitro conditions. The soil population and per cent wilt incidence were reduced and improved seed germination of the seeds in Trichoderma viride- and Tv-NBAIR treated soil. The soil application of Tv-GKVK, Tv-19, Tv-16 and Tv-NBAIR are effective strains for the management of groundnut collar rot disease.
